In the search for strains producing antifungal compounds, a new tetraene macrolide CE-108 (3) has been isolated from culture broth of Streptomyces diastaticus 108. In addition, the strain also produces the previously described tetraene rimocidin (1) and also the aromatic polyketide oxytetracycline. Both tetraene compounds, structurally related, are produced in a ratio between 25 to 35% (CE-108 compared to rimocidin), although it can be inverted toward CE-108 production by changing the composition of the fermentation medium. This paper deals with the characterization of the producer strain, fermentation, purification, structure determination and biological properties of the new macrolide tetraene CE-108.
The vegetative mycelium of 108 strain grew moderately on both synthetic and complex media and did not show fragmentation into coccoid or bacillary elements. The spore chains were "retinaculum apertum" type and the surface of the spores was smooth. No sclerotic granules, sporangium or zoospore were observed.
The physiological properties and cultural characteristics of the producer strain are shown in Tables 1 and 2 respectively. Penicillium chrysogenum. The distribution of both activities through the gradient fractions (see Figure 1) showed that antibacterial and antifungal activities could can be separated suggesting that both activity might be due to different compounds. The fractions showing antibacterial or antifungal activities were pooled separately (without mixing activities) and subjected to further analysis by HPLC. Thus, small samples from each set were resolved using a Kromasil C8
shown on Table 4 . The fractions carrying antibacterial activity showed a major compound with an UV spectrum different to that of the fractions carrying the antifungal activity. No further work was carried out with this activity. meal/mannitol (2%/2%) medium, in which the strain was grown for 3 days. The culture filtrate was lyophilized, and then chromatographed on RP-18 silica gel (UV-detection at 304nm) to yield one major and one minor compound.
The positive FAB mass spectrum of the major compound revealed a mass of m/z 768 [M-H+], which along with the NMR spectra allowed the deduction of a molecular formula of C39H61NO14. This molecular formula as well as the melting point, the UV and the NMR data revealed that this compound was most likely identical with the literatureknown macropolyene antibiotic rimocidin (1) . Final proof of its identity with rimocidin including the so far known stereochemistry came from a better set of NMR data obtained after its chemical conversion into a better soluble derivative, which was obtained in a two step procedure, (i) acetylation of the amine function of its mycosamine moiety, and (ii) amidation of the carboxylic acid function with glycine methyl ester. This derivative (2) could be directly compared to the same derivative obtained from an authentic sample of rimocidin7). With the exception of one signal in which is typical for an N-substituted carbon, however, it were identical. Since the optical rotation of this major polyene compound also matched the reported value for rimocidin,8,9) there was no doubt that the main polyene of Streptomyces diastaticus var. 108 and rimocidin were identical compounds (and that there was a wrong chemical shift given7) for C-3').
The molecular formula of the minor polyene was deduced as C37H57NO14 in agreement with the positive-HR-FAB mass spectrum and the NMR data. The NMR data also revealed that this compound is a novel close relative of rimocidin. The comparison of the NMR data of its derivative 4 (obtained in the same way as described above for rimocidin), revealed that both compounds are identical with the exception of the alkyl side chain attached at C-27, which is a methyl group here instead of the propyl group found in rimocidin ( Table 6 ). The connection of this methyl side chain (C-28) to C-27 was proven by a 3JC-H long-range coupling, observed in the HMBC-spectrum between 28-H3
and C-26. Table 5 .
Cytotoxicity Activity
The cytotoxicity experiments carried out with CE-108 respectively. These results indicated that CE-108 is less toxic than rimocidin.
Production of Polyenes
In order to test how both polyenes are being produced, and R5 media. It is noteworthy that in SYM2 medium the production of rimocidin is three to four times that of CE-108, while in R5 medium the production profile is inverted toward CE-108 (see Figure 2 ).
Discussion
The strain characterized in this work (S. diastaticus var. 108) resembles many other Actinomycetes, in the sense that it produces several bioactive compounds.
Similarly to our strain, Streptomyces rimosus is known to produce oxytetracycline and rimocidin8,10), but it is not reported to produce the congener CE-108. This metabolic diversity in a single strain is not an exception; S. coelicolor, known to produce several antibiotics (actinorhodin, prodigiosin, methylenomycin and CDA), with the genome fully annotated, it is expected to produce several more secondary metabolites11); similarly, Streptomyces avermitilis, well known as avermectin producer, carries several biosynthetic clusters for production of some other secondary metabolites12). This ability (or at least to have the genetic capability) to produce several compounds is, at least potentially, an attractive tool toward the identification of new bioactive molecules. At least conceptually, it became an interesting possibility to pay attention to those related compounds, which might well be present in small quantities within the fermentation broth of producer strains. This had proved in the past to be a valuable tool not only for understanding the biochemistry of several biosynthetic pathways, but also for finding out new variants of interesting pharmaceuticals; in some cases these molecules can be directly exploited as led compounds or their pathways, once the genes became available, used for modification of other interesting compounds by meaning of combinatorial biosynthesis. The structure (3) of CE-108 is also no surprise, since it is a polyketide starter unit variant of the major compound rimocidin (1) . It has been shown several times that the loading modules in Type I polyketide synthases (Type I-PKS) are flexible regarding the starter unit13,14) Here, acetate has been utilized for the production of 3 instead of the usual butyrate starter used for the rimocidin biosynthesis.
General Experimental Procedures
Screening for Biological Activities The producer strain S. diastaticus 108 was isolated from a soil sample collected in the Holguin province in Cuba (Nature Reserve in Moa). Polyene susceptibility assay method described by ETIENNE et al.15) was used. Twentyfive ml of Sabouraud Dextrose agar16) were inoculated with 0.4% (v/v) of a microorganism suspension (yeast or filamentous fungus). Tween 80, dissolved in 95% ethanol, was added aseptically to the molten agar medium at a final concentration of 4%. Antimicrobial activities were tested by the disk assay method. Known macrolide polyenes (amphotericin B, nystatin and pimaricin) were used as positive controls.
Taxonomic Studies
The morphological properties of the producer were observed with a scanning electron microscope (Jeol Model JEM-100S). The cultural characteristics and physiological properties were determined by the methods of PRIDHAM and GOTTLIEB17) with the media recommended by WAKSMAN18) and SHIRLING and GOTTLIEB19 to >50% by adjusting both, agitation (between 400 to 800rpm) and air flow (between 1 to 8liters/minute. Inocula were prepared by growing the strain for two days in 500ml flask with 50ml of SYM2 medium; the flasks previously inoculated with 108 spores were grown for 48 hours before inoculation of the MD fermentors.
MIC Determination Susceptibility of the tested microorganism to the polyenes was determined using the agar dilution method as described by WASHINGTON21).
Vero cell lines (epithelial cells of green monkey kidney)
were cultivated in the RPMI-1640 medium supplemented
The cells were treated with various concentrations of both CE-108 and rimocidin, purified from culture broths of the producer strain and dissolved in DMSO. After 72 hours in the presence of the drugs, the cells were taken and the IC50 values were determined by counting viable cells using the microculture terazolium assay (MTT assay)22).
